###### Strengths and limitations of this study

-   This study is the first in a plain packaging environment to consider whether changing the apparent brand name of a cigarette influences the experience of smoking it.

-   A within-subjects design was used, in which the same person smoked two cigarettes from different packs.

-   Multiple premium/mainstream and value brands were used to enhance generalisability of findings.

-   There is a need to establish the generalisability of the observed effect in different samples of smokers and different marketing and policy contexts, including in future years post-plain packaging when memories of pre-plain packaging brand imagery may have waned further.

Introduction {#s1}
============

The introduction of plain packaging in Australia removed all imagery, colours and symbols from cigarette packs, requiring all packs to be sold in drab dark brown packaging with standardised appearance and positioning of brand and variant names.[@R1] There is increasing evidence from naturalistic and post-implementation studies that plain packaging negatively impacts the enjoyment, quality and satisfaction of cigarettes when they are smoked.[@R2] This corroborates a large body of literature reporting that plain packaging significantly reduces the *expected* satisfaction, enjoyment and overall taste of a cigarette, as well as negatively influencing expectations about more targeted sensory attributes such as smoothness.[@R7]

By comparison, research on the effects of cigarette branding on cigarette taste in a plain packaging environment has been limited. In a plain packaging environment, brand *names* are one of the few remaining ways in which cigarette products can be distinguished and a means by which brands may retain their marketing sway. Qualitative research from the UK has indicated that some smokers believe they would not be affected by the change from a fully branded to a plain pack, because they would recognise that the cigarettes were the same by the brand name.[@R13] In a recent online choice experiment, smoking and non-smoking Canadian females did not expect taste to differ between a female-oriented and a gender-neutral brand. However, only two brand names were examined. Expectations of taste were shown to differ between cheaply and expensively priced packs (although prices in that study were not consistently presented with particular brand names).[@R14]

Brand names can evoke memories of past experience and brand image[@R15] [@R16] created through the repeated pairing of a name with particular symbols, attitudes and values when full branding was permitted.[@R17] Therefore, brand image established prior to the introduction of plain packaging is likely to continue to influence smokers who can still recall the brand image of particular brands, even when the appearance of the pack has been standardised. Additionally, price is generally imputed to be an indicator of quality,[@R18] with smokers found to distinguish brands in different market (price) segments in terms of the quality of the cigarette.[@R15] [@R19]

In Australia, the cigarette market is generally categorised into premium, mainstream and value segments distinguished by price,[@R20] although a super-value segment has emerged more recently due to the introduction of value brands in smaller pack sizes (20 cigarettes compared with typical value pack sizes of 35, 40 and 50).[@R21] Premium (and some of the more expensive mainstream) brands may, therefore, induce expectations of a better product than value brands. How much of the difference between these brands is a product of brand image, rather than genuine differences in the product, has not been examined in the peer-reviewed literature.

Two early research studies indicated that in the absence of brand information, smokers were unable to identify their own cigarette brand,[@R22] [@R23] suggesting that branding plays an important role in establishing cigarette taste. However, the few other early studies that have examined this question found cigarettes to be distinguishable on the basis of taste alone.[@R24] Only one study has examined whether changing the brand name of the same cigarette changes the smoking experience, finding that women rated a cigarette branded as 'April' as being more enjoyable, weaker, milder and as having better flavour, than when the same cigarette was branded as 'Frontiersman'. In comparison, men tended to prefer the 'Frontiersman' cigarette, though the effects were less pronounced.[@R27]

The wider consumer and sensory psychology literature indicates that branding can have a significant impact on sensory experience through a process called 'sensation transfer', in which the attributes conveyed by the brand are transferred to the product itself.[@R28] A vast body of literature has shown sensation transfer effects for a wide range of consumable goods such as beer,[@R29] fast food,[@R30] pasta,[@R31] cookies,[@R32] soft drink[@R33] and chocolate.[@R34] Reviews of tobacco industry documents have shown the industry\'s use of this phenomenon to influence experienced taste through packaging.[@R35] [@R36] However, no peer-reviewed research has examined whether commercially available cigarette brands can induce a similar effect in the current consumer market.

The aim of the current study was to extend this sensory psychology literature into the tobacco control domain, by examining whether presenting the same cigarette as being a premium or a value brand changed smokers\' experience of smoking the actual cigarette. Given the perceived association between price and cigarette quality,[@R15] [@R19] it was hypothesised that cigarettes presented as premium brands would be rated more favourably (Hypothesis 1) and would have higher purchase likelihood (Hypothesis 2) than identical cigarettes presented as value brands. Additionally, this study did not vary the brand *variant* name. Therefore, it was hypothesised that attributes related to the brand *variant*, such as cigarette strength and tar level,[@R37] [@R38] would be unaffected by the change in brand name (Hypothesis 3). Finally, the influence of whether the cigarette actually contained within the two packs was itself a premium or value cigarette was examined (Research Question 1).

Method {#s2}
======

Design {#s2a}
------

The study employed a between-subjects and within-subjects design. Participants were first allocated to actually smoke one of two cigarette types, depending on the day of their testing session (smoke a premium cigarette or smoke a value cigarette). Within each condition, participants smoked that same cigarette type from two different packs. One pack displayed a premium brand name and the other displayed a value brand name. All packs were labelled with a brand variant that was equivalent to a mid-strength or 'Blue' variant. All participants were told that they would be participating in a cigarette taste test and were unaware that the two packs contained identical cigarettes.

After determination of whether a premium or value cigarette would be smoked, participants were allocated to one of nine possible brand pairings, leading to a total of 18 possible pairings ([table 1](#BMJOPEN2016014099TB1){ref-type="table"}). Packs within a pairing were matched for pack size as closely as possible. Participants were further randomly allocated to a pack order, which determined whether the cigarette from the premium or value pack was smoked first.

###### 

Brand pairs and health warnings for all packs

  Brand pair (pack size)                     Cigarette contained in both packs   Health warning on both packs
  ------------------------------------------ ----------------------------------- ------------------------------
  **Testing days 1, 2, 7 and 8**             **Premium/upper mainstream**        
  Winfield (20) + JPS (20)                   Winfield                            Child\*
  Winfield (25) + Just Smokes (25)           Winfield                            Child
  Winfield (25) + Choice (25)                Winfield                            Child
  Peter Stuyvesant (20) + JPS (20)           Peter Stuyvesant                    Toilet†
  Peter Stuyvesant (26) + Just Smokes (25)   Peter Stuyvesant                    Toilet
  Peter Stuyvesant (26) + Choice(25)         Peter Stuyvesant                    Toilet
  Peter Jackson (20) + JPS (20)              Peter Jackson                       Heart muscle‡
  Peter Jackson (30) + Just Smokes (30)      Peter Jackson                       Heart muscle
  Peter Jackson (30) + Choice (25)           Peter Jackson                       Heart muscle
  Testing days 3, 4, 5 and 6                 Value                               
  JPS (20) + Winfield (20)                   JPS                                 Child
  JPS (20) + Peter Stuyvesant (20)           JPS                                 Child
  JPS (20) + Peter Jackson (20)              JPS                                 Child
  Just Smokes (25) + Winfield (25)           Just Smokes                         Toilet
  Just Smokes (25) + Peter Stuyvesant (26)   Just Smokes                         Toilet
  Just Smokes (30) + Peter Jackson (30)      Just Smokes                         Toilet
  Choice (25) + Winfield (25)                Choice                              Heart muscle
  Choice (25) + Peter Stuyvesant (26)        Choice                              Heart muscle
  Choice (25) + Peter Jackson (30)           Choice                              Heart muscle

\*"Don\'t let others breathe your tobacco smoke".

†"Smoking causes kidney and bladder cancer".

‡"Smoking causes heart disease".

To ensure that the correct pack pairs and correct cigarettes were used, both packs within a pair displayed the same health warning. Each health warning was in circulation in Australia at the time of the study (see [table 1](#BMJOPEN2016014099TB1){ref-type="table"}). This aspect of the study was designed to reduce the potential for the health warning to independently influence evaluations.

Choice of brands and brand variants {#s2b}
-----------------------------------

Three premium/upper mainstream (more expensive) and three value (cheaper) mid-strength brand variants were used. To determine which brands to use in the main study, eight focus groups of smokers aged 18--29 years were conducted, in which participants were asked to talk about their experience with different cigarette brands, brand variants and the attributes that differentiated them. An initial card-sort activity asked participants to sort different brands into groups, with no guidance on how they should sort them. Participants\' groupings corresponded to the cost of brands (reflecting the premium, mainstream, value and super-value segments of the market) and this was perceived to be synonymous with perceptions of brand quality. Though there was variability in price within each grouping, brands in the premium or upper mainstream segments were consistently considered to be of higher quality than brands in the value segment.

Participants were then asked to sort a selection of common brand variants into a 3×3 table of cost (high, mid, low) by strength (high, mid, low). These focus groups allowed the identification of six relatively common brands with variants which were similarly mid-strength but ranged from high to low cost for use in the main study. This study was based on a comparison of value brands (cheaper) to premium/upper mainstream brands (more expensive), all with mid-strength variants. For the sake of brevity, we refer to premium/upper mainstream brands as premium brands in the text. The recommended retail prices per cigarette stick at the time of the study for the chosen brand variants are shown in [table 2](#BMJOPEN2016014099TB2){ref-type="table"}, confirming the price disparity between the premium and value brand variants used.

###### 

Recommended retail prices of the six eligible brand variants

  Brand                            Recommended retail price per pack\*   Pack size   Price per cigarette
  -------------------------------- ------------------------------------- ----------- ---------------------
  Premium/upper mainstream                                                           
   Peter Stuyvesant Classic Blue   \$19.95                               20          \$1.00
   Winfield Blue                   \$18.65                               20          \$0.93
   Peter Jackson Original Blue     \$18.45                               20          \$0.92
  Value                                                                              
   Choice Original Blue            \$20.70                               25          \$0.83
   Just Smokes Blue                \$19.75                               25          \$0.79
   JPS Blue                        \$14.75                               20          \$0.74

\*Source: Australian Retail Tobacconist, July--September 2014.

Fieldwork for a pilot study was conducted in July 2014 and for the main study in October 2014.

Participants and recruitment {#s2c}
----------------------------

Smokers (N=90) were recruited through a professional recruitment agency from a pre-existing telephone panel of persons who had consented to be contacted about participating in research studies. Additional participants were recruited through snowball sampling. All potential participants were contacted via telephone and asked a series of screening questions.

Participants were required to be 18--39 years old, currently smoke five or more cigarettes each day, primarily smoke factory-made cigarettes, not working in marketing, advertising, market research or the tobacco industry, be able to read and write English fluently and not have participated in a cigarette taste test/focus group discussion in the past 2 years. The Australian Government phased out tobacco advertising from the 1970s to the late 2000s,[@R39] meaning most of the smokers in the sample would have had at least some exposure to tobacco advertising during the vulnerable period of their early adolescence.

Additionally, participants were required to be familiar with the brand variants used in the study, since familiar consumers are generally more likely to experience sensation transfer and since brand familiarity has been shown to influence the effect of plain packaging on expected taste.[@R40] [@R41] To establish familiarity, participants were asked whether they had smoked, more than once in the past, six different brand variants. Participants who nominated at least one of the eligible premium brand variants *and* at least one of the eligible value brand variants were deemed 'familiar'. Participants were allocated to a brand pairing on this basis. Where participants were 'familiar' with more than one brand pair, they were randomly allocated to a pairing.

Participants were asked to abstain from smoking for 1 hour prior to the session. Individual testing sessions were conducted in private outdoor areas in two Australian capital cities (Melbourne and Sydney). Where participants knew each other, their sessions were scheduled concurrently.

Measures and procedure {#s2d}
----------------------

On arriving at the testing session, participants were provided with a summary of the study and were informed of the two apparent brand variants that they would be smoking during the session. Participants were asked to complete a computer-based questionnaire assessing their age, gender, education level, postcode (used to determine socioeconomic status using the Socio-economic Indexes for Areas[@R42]), time to first cigarette and number of daily cigarettes (used to calculate Heaviness of Smoking[@R43]), how many years they had been a daily smoker, readiness to quit (based on the trans-theoretical model\'s stage of change categories[@R44] [@R45]), brand history and current level of craving.

Participants were then given their first allocated cigarette pack with the researcher reciting the brand variant name depicted on the pack. Participants were instructed to take out one cigarette, light it, take four puffs and then extinguish the cigarette in the ashtray provided. Participants were instructed that they would be asked to evaluate the cigarette strength, taste and how much they enjoyed it.

After smoking, participants were asked to rate the cigarette on 100-point Visual Analogue Scales (VAS) for the following sensory attributes, which were based on past research[@R8] [@R27] and tobacco industry documents[@R46] [@R47] and were refined using information from the focus group discussions: 'Not enjoyable/Enjoyable', 'Low quality/High quality', 'Not at all satisfying/Very satisfying', 'Bad flavour/Good flavour', 'Do not like at all/Like very much', 'Harsh/Smooth', 'Dry/Moist', 'Strong/Weak', 'Light/Heavy', 'Unpleasant aftertaste/Pleasant aftertaste', 'Bad mouthfeel/Good mouthfeel', 'Easy draw-effort/Hard draw-effort', 'Stale/Fresh', 'Low tar/High tar' and 'Low volume of smoke/Full volume of smoke'. Participants were also asked to rate purchase intent on a 100-point VAS scale anchored at 'I would be very unlikely to buy these cigarettes/I would be very likely to buy these cigarettes'. The scales relating to harshness, staleness, dryness, strength and lightness were reverse coded.

After completing these ratings, participants took a 15 min break in which they were provided with unrelated reading material, water and crackers. After the break, participants were given the second cigarette which was again verbally identified by the brand variant on the pack.

After smoking and rating the second cigarette, participants completed some additional questions, including two prompted-recall questions asking them to identify which brands they had smoked during the session and in what order. Participants were also asked what they thought the study was about (open-ended) and who they thought was conducting it ('Government', 'A health research group', 'A tobacco company', 'A university research group', 'Don\'t know'). The final question asked to participants, "To what extent do you think you can tell the difference in taste between a cheap and an expensive cigarette brand?", with response options recorded on a seven-point scale, anchored at 'Definitely cannot' and 'Definitely can' with a mid-point of 'Not sure'.

Participants were then debriefed and provided with a disclosure statement and Quit brochure, if they wished to take one. Participants were offered AUD\$80 reimbursement for their time. During the session, research assistants recorded how many puffs the participant took of each cigarette. Where the research assistant was unable to view the respondent (n=3), it was assumed that they had taken four puffs, as instructed.

Data analysis {#s2e}
-------------

Analyses were conducted in SPSS V.20. Eight participants did not correctly recall the brand names on the packs that they had been given to smoke during the session. Since knowledge of the brand name was crucial to the success of the manipulation, these participants were excluded from the analyses. Additionally, one participant indicated at the end of the session that he had misunderstood how to answer the VAS scales and was therefore excluded. This left a final sample of 81 participants.

A principal components analysis using an oblique rotation was conducted on the 15 sensory measures from both the premium and value brand-segment conditions. First, ratings within each condition were standardised. Next, the standardised ratings from both premium and value brands were combined to form a single variable for each sensory characteristic. Correlations between the ratings were examined and 'draw effort' was excluded as it did not correlate with any other item above 0.30. Eigenvalues, scree plots and component loadings indicated a three-factor solution. Items were attributed to a factor where they loaded \>0.40. Cigarette 'Taste' consisted of satisfaction, enjoyment, quality, liking, mouthfeel, flavour and aftertaste (Cronbach\'s α=0.92). A Taste score was computed for the premium brand-segment condition by summing and averaging the relevant unstandardised items within that condition. This process was repeated for the value brand-segment condition.

The second factor included items generally thought to represent the concept of strength/harm, and which are often associated by smokers with the cigarette 'variant' (tar, volume, lightness (reverse coded), strength). The strength variable cross-loaded on two factors \>0.40; however, the measure was correlated only with lightness and volume \>0.30 and was therefore included with the 'variant' factor. The items of harshness, dryness and staleness loaded on a third 'sensory' factor. However, both scales did not show acceptable internal reliability (Cronbach\'s α\'s \<0.70). Therefore, the individual items for each of these factors were analysed separately but considered alongside each other as separate indicators of the 'variant' and 'sensory' factors in the results.

Analyses are reported (1) unadjusted and (2) adjusted for pack order and the difference in the number of puffs between the apparent premium and value brand. Preliminary analyses examined whether ratings of the actual premium and value cigarettes differed irrespective of the apparent brand name that a cigarette was given. To do this, the ratings of the actual cigarettes were averaged over the brand-segment conditions (ie, ratings of a premium cigarette smoked from a premium and a value pack were averaged). One-way analysis of variance (ANOVA) tests compared ratings of participants who received an actual premium cigarette to smoke (from both packs) and those who received an actual value cigarette to smoke (from both packs). In other words, ignoring the brand name that the cigarettes were given, actual premium cigarettes were compared with actual value cigarettes.

For the main hypotheses, repeated measures ANOVAs compared the composite Taste scores and the remaining individual 'sensory' and 'variant' items from the premium and value brand-segment conditions. To evaluate whether the same results were observed for the groups of participants who actually smoked the premium or the value cigarette of the pair, a secondary analysis of the adjusted model included the actual cigarette smoked (premium/value) as a between-subjects factor.

A sensitivity analysis was conducted controlling for the apparent specific premium and value brands (eg, JPS, Winfield) to which participants were allocated. The analysis revealed the same pattern as that reported overall. Another sensitivity analysis included health warning as a between-subjects factor. The analysis revealed no interaction between the health warning and the brand-segment condition (premium/value) for any outcome (p\'s\>0.05), indicating no significant influence of health warning allocation.

Results {#s3}
=======

Sample characteristics {#s3a}
----------------------

[Table 3](#BMJOPEN2016014099TB3){ref-type="table"} shows the demographic characteristics of participants. In the final sample of 81 participants, 40 were allocated to smoke the actual premium cigarette and 41 were allocated to smoke the actual value cigarette from the two packs.

###### 

Demographic characteristics of the sample

                                  Per cent
  ------------------------------- --------------
  Gender                          
   Male                           55.6
   Female                         44.4
  Education                       
   Up to year 12                  30.9
   Tertiary education and above   69.1
  Socioeconomic status\*          
   Low                            34.2
   Mid                            44.3
   High                           21.5
  Number of years smoking         
   ≤5                             35.8
   ≥6                             64.2
  Readiness to quit               
   Contemplators/preparers        28.4
   Precontemplators               71.6
                                  Mean (SD)
  Age                             28.41 (6.43)
  Heaviness of smoking†           2.20 (1.35)
  Level of craving‡               3.65 (1.25)

\*n=79 due to missing data on this variable.

†Three participants responded 'don\'t know' to the question assessing time to first cigarette. As this variable is combined with the number of daily cigarettes category-level variable to calculate HSI, the category for number of daily cigarettes was imputed for the time to first cigarette score.

‡Response options were 1 'Not at all', 2 'Hardly at all', 3 'A little', 4 'Somewhat', 5 'Quite a bit', 6 'A great deal' and 'Don\'t know/can\'t say'.

The majority of participants (84%) scored 5 or above on the seven-point scale assessing to what extent participants believed that they would be able to tell the difference between an expensive and a cheap brand of cigarette, indicating that most were confident they could tell the difference. Most participants (67.9%) thought the study was being conducted on behalf of a tobacco company. None thought the study was assessing two identical cigarettes under different brand names, indicating that the cover story of a cigarette taste test was believable.

Preliminary analyses {#s3b}
--------------------

### Examination of differences between the actual premium and value cigarettes {#s3b1}

As shown in [table 4](#BMJOPEN2016014099TB4){ref-type="table"}, ignoring the apparent brand name given to the cigarette, premium and value cigarettes actually did not differ on any of the Taste, sensory or variant measures, or on draw effort or purchase intent.

###### 

Difference between ratings of actual premium and value cigarettes on Taste, sensory or variant measures, draw effort and purchase intent when the brand name on the pack is ignored

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Rating\*                              Actual premium cigarette (n=40)\   Actual value cigarette (n=41)\   Unadjusted model                      Adjusted model‡
                                        (mean (SE))†                       (mean (SE))†                                                           
  ------------------------------------- ---------------------------------- -------------------------------- ------------------------------------- -------------------------------------
  Taste (bad---good)                    55.99 (2.23)                       60.33 (2.20)                     F(1,79)=2.32, p=0.132, η~p~^2^=0.03   F(1,77)=1.91, p=0.171, η~p~^2^=0.02

  Sensory measures                                                                                                                                

   Harshness (smooth---harsh)           52.60 (3.46)                       47.42 (3.40)                     F(1,79)=1.48, p=0.227, η~p~^2^=0.02   F(1,77)=1.13, p=0.291, η~p~^2^=0.01

   Dryness (moist---dry)                56.29 (2.58)                       59.30 (2.54)                     F(1,79)=1.04, p=0.310, η~p~^2^=0.01   F(1,77)=0.68, p=0.411, η~p~^2^=0.01

   Staleness (fresh---stale)            47.91 (3.29)                       49.54 (3.24)                     F(1,79)=0.16, p=0.688, η~p~^2^=0.00   F(1,77)=0.12, p=0.726, η~p~^2^=0.00

  Variant measures                                                                                                                                

   Tar (low---high)                     51.87 (2.07)                       47.56 (2.04)                     F(1,79)=1.71, p=0.194, η~p~^2^=0.02   F(1,77)=2.18, p=0.144, η~p~^2^=0.03

   Strength (weak---strong)             53.75 (2.48)                       57.14 (2.44)                     F(1,79)=1.19, p=0.278, η~p~^2^=0.02   F(1,77)=0.94, p=0.335, η~p~^2^=0.01

   Volume (low---full)                  53.72 (2.62)                       52.52 (2.57)                     F(1,79)=0.01, p=0.939, η~p~^2^=0.00   F(1,77)=0.11, p=0.745, η~p~^2^=0.00

   Lightness (heavy---light)            46.10 (2.57)                       50.17 (2.53)                     F(1,79)=1.20, p=0.277, η~p~^2^=0.02   F(1,77)=1.26, p=0.265, η~p~^2^=0.02

  Draw effort (easy---hard)             43.32 (3.04)                       40.50 (2.99)                     F(1,79)=0.42, p=0.520, η~p~^2^=0.01   F(1,77)=0.43, p=0.513, η~p~^2^=0.01

  Purchase intent (unlikely---likely)   52.76 (3.35)                       59.51 (3.30)                     F(1,79)=2.63, p=0.109, η~p~^2^=0.03   F(1,77)=2.05, p=0.157, η~p~^2^=0.03
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Ratings for each cigarette have been averaged across the apparent premium and value brand name conditions.

†Estimates are taken from the adjusted model.

‡Analyses controlled for pack order and the difference in number of puffs between the premium and value pack.

η~p~^2^, partial eta squared.

Main analyses {#s3c}
-------------

### Hypotheses 1 and 2: effect of brand name on Taste, sensory measures and purchase intent {#s3c1}

Cigarettes smoked from packs displaying premium brand names were rated as having better Taste, being less harsh and less dry than identical cigarettes smoked from packs displaying value brand names ([table 5](#BMJOPEN2016014099TB5){ref-type="table"}). There was no effect of brand-segment condition on ratings of cigarette staleness. While cigarettes smoked from a premium pack tended towards higher purchase likelihood than cigarettes smoked from a value pack, this difference was not significant (see [table 5](#BMJOPEN2016014099TB5){ref-type="table"}).

###### 

Effect of apparent brand name on Taste, sensory or variant measures, draw effort and purchase intent

                                        Brand name displayed on pack\*                                                          
  ------------------------------------- -------------------------------- -------------- --------------------------------------- ---------------------------------------
  Taste (bad---good)                    61.92 (2.32)                     54.47 (2.14)   F(1,80)=5.70, p=0.019, η~p~^2^=0.07     F(1,78)=5.51, p*=*0.021, η~p~^2^=0.07
  Sensory measures                                                                                                              
   Harshness (smooth---harsh)           45.13 (3.19)                     54.80 (2.87)   F(1,80)=7.22, p=0.009, η~p~^2^=0.08     F(1,78)=6.98, p*=*0.010, η~p~^2^=0.08
   Dryness (moist---dry)                53.57 (2.49)                     62.06 (2.26)   F(1,80)=7.31, p=0.008, η~p~^2^=0.08     F(1,78)=7.46, p*=*0.008, η~p~^2^=0.09
   Staleness (fresh---stale)            49.99 (3.22)                     47.47 (2.82)   F(1,80)=0.36, p=0.550, η~p~^2^=0.00     F(1,78)=0.40, p*=*0.528, η~p~^2^=0.01
  Variant measures                                                                                                              
   Tar (low---high)                     48.92 (2.03)                     50.44 (2.00)   F(1,80)=0.33, p=0.567, η~p~^2^=0.00     F(1,78)=0.31, p=0.577, η~p~^2^=0.00
   Strength (weak---strong)             54.65 (2.52)                     56.30 (2.09)   F(1,80)=0.37, p=0.545, η~p~^2^=0.01     F(1,78)=0.29, p=0.593, η~p~^2^=0.00
   Volume (low---full)                  52.83 (2.52)                     53.40 (2.51)   F(1,80)=0.05, p=0.825, η~p~^2^=0.00     F(1,78)=0.03, p=0.871, η~p~^2^=0.00
   Lightness (heavy---light)            49.06 (2.58)                     47.27 (2.09)   F(1,80)=0.43, p=0.512, η~p~^2^=0.01     F(1,78)=0.36, p=0.553, η~p~^2^=0.01
  Draw effort (easy---hard)             41.34 (2.80)                     42.44 (2.95)   F(1,80)=0.10, p*=*0.758, η~p~^2^=0.00   F(1,78)=0.08, p=0.778, η~p~^2^=0.00
  Purchase intent (unlikely---likely)   59.61 (3.34)                     52.77 (3.19)   F(1,80)=2.47, p=0.120, η~p~^2^=0.03     F(1,78)=2.29, p*=*0.134, η~p~^2^=0.03

\*Estimates are taken from the adjusted model.

†Analyses controlled for pack order and the difference in number of puffs between the premium and value pack.

### Hypothesis 3: effect of brand name on variant measures and draw effort {#s3c2}

As seen in [table 5](#BMJOPEN2016014099TB5){ref-type="table"}, there was no effect of brand-segment condition on ratings of tar, strength, volume of smoke, lightness or draw effort.

### Research question 1: effect of the actual cigarette contained in the packs {#s3c3}

When the actual cigarette smoked (premium/value) was entered into each model, the interaction between brand-segment condition and the actual cigarette smoked was not significant for Taste (F(1,77)=0.10, p=0.748, η~p~^2^=0.00), any of the sensory measures (harshness (F(1,77)=1.40, p=0.241, η~p~^2^=0.02), dryness (F(1,77)=0.00, p=0.971, η~p~^2^=0.00), staleness (F(1,77)=0.20, p=0.658, η~p~^2^=0.00)), any of the variant measures (tar (F(1,77)=1.29, p=0.259, η~p~^2^=0.02), strength (F(1,77)=1.97, p=0.164, η~p~^2^=0.03), volume (F(1,77)=0.00, p=0.951, η~p~^2^=0.00), lightness (F(1,77)=1.95, p=0.167, η~p~^2^=0.03)), nor for draw effort (F(1,77)=0.16, p=0.695, η~p~^2^=0.00), or purchase intent (F(1,77)=0.01, p=0.942, η~p~^2^=0.00). This indicates that those who received an actual premium cigarette to smoke showed the same pattern of results as those given an actual value cigarette to smoke.

Discussion {#s4}
==========

The majority of smokers in this study believed that they would be able to tell the difference between a cheap and an expensive brand of cigarette. However, the results suggest that experienced differences between these products are, at least in part, a product of brand image. When the results were averaged across apparent brand-segment conditions, the perceived taste of actual premium and value cigarettes did not differ. However, when either cigarette was presented as being a premium brand, it was rated as having better overall taste, and as less harsh and dry than an identical cigarette presented as a value brand, supporting Hypothesis 1. This pattern was the same irrespective of the type of cigarette actually smoked. These findings are consistent with past research showing that other elements of packaging and branding can significantly alter smokers\' experiences[@R2] [@R27] providing evidence for sensation transfer in the tobacco domain.

As hypothesised, the brand-segment name manipulation changed how the cigarette was experienced along a number of attributes, including overall taste and specific sensory outcomes of harshness and dryness. The manipulation had no effect on perceptions of staleness, though it is possible that this attribute was perceived as being related more to the presentation method than to the brand name, given both cigarettes were presented in already-opened packs.

The brand-segment manipulation did not influence perceptions of cigarette strength, lightness, volume of smoke or tar level, supporting Hypothesis 3. Though these factors did not form a reliable factor, they were related to one another and may be generally thought to represent the concept of harm, which is often associated by smokers with the cigarette variant. As all variant names used were the 'Blue' equivalent of each brand, these findings provide some support for the hypothesis that the manipulation would have no impact on attributes related to the variant name. Further research is needed to illuminate the role of variant names in the perceived smoking experience. Plain packaging legislation in Australia did not restrict the breadth of brand and variant names and since its introduction variant names for some brands have become more descriptive.[@R48] For instance, Pall Mall Amber and Pall Mall Blue were renamed Pall Mall Smooth Amber and Pall Mall Rich Blue, respectively.[@R48] Whether the evocative language that has emerged in these variant names improves the subjective smoking experience is an important question for future research. Indeed, research has already identified that variant descriptors on standardised packs influence *expected* hedonic and sensory attributes, including appeal, strength, tar level and quality.[@R37] [@R49] Restrictions on variant names have already been implemented in Uruguay, which has limited each brand to a single variant.[@R50] Further regulation and restriction of brand and variant names could also be considered in Australia, thereby removing one of the last remaining means through which tobacco companies may promote and distinguish their products.[@R51] [@R52]

Although outside conventional statistical significance, the pattern of results tended to show that smokers had higher purchase intent for the cigarettes that they smoked from the premium pack compared with the value pack. This provides only limited support for Hypothesis 2. Purchase intent is likely to be influenced by other unmeasured factors such as one\'s ability to purchase cigarettes at a particular price point or a current strong preference for a brand different from that tested in the study.

Replication of these results is needed with different brand pairs and brand variants, and with larger sample sizes to examine variation in the strength of effect for different brand pairs and brand variants. Nevertheless, the results are consistent with a large body of literature on sensation transfer indicating that the experience of smoking a cigarette, like other consumable goods, is open to manipulation by extrinsic information. The only published study to have previously examined the influence of brand names on the cigarette experience used fake brand names with strong gender connotations.[@R27] To the best of our knowledge, the current study is the first to demonstrate this effect using commercially available cigarette brands. Additionally, the within-subjects design of this study shows that the brand name can influence perception even when two identical cigarettes are smoked within a short timeframe by the same person.

Strengths and limitations {#s4a}
-------------------------

The introduction of tobacco plain packaging legislation has provided a unique environment in which to evaluate the persistent effect of branding through brand name on the smoking experience. Past studies occurred using fully branded packs and cigarette sticks and so needed to obscure markings on the cigarette stick which might identify the brand, either by blindfolding participants[@R22] or by covering the cigarette rod with a label,[@R24] either of which could themselves influence taste ratings. Under the Tobacco Plain Packaging Act 2011,[@R53] the appearance of cigarette sticks has been standardised to a white paper casing or white with a cork tip and with brand names and decorative features removed from the stick.[@R1] This created a unique opportunity to use unmodified, commercially available products. Cigarette sticks can only display a small alphanumeric code of standardised appearance and position.[@R1] Although it is possible that some smokers may have noticed that the codes on both cigarettes were the same, no participant identified this when asked what the study was about.

To ensure that participants were able to smoke both cigarettes within the session time, only a limited amount of each cigarette was smoked. Although focus groups conducted in preparation for this study found that smokers considered four puffs sufficient to evaluate cigarette taste, a different result may be observed where smokers are able to experience the entire cigarette in a more realistic smoking environment. Studies of plain packaging using naturalistic study designs, in which participants are given test packs to use in their own time, have found that the negative impact of plain packaging is observed even when participants transfer their own cigarettes/tobacco to the plain packs.[@R4] This suggests that the effect of extrinsic information may override objective sensory properties even when participants are aware of the manipulation.

Fieldwork for the study was conducted in late 2014, just 2 years after implementation of tobacco plain packaging in Australia, so brand names are likely to still be heavily imbued with most of the brand imagery developed over decades of full branding and marketing. Even where tobacco advertising and promotion has been banned, previously constructed brand images may persist, particularly where foreign tobacco advertising and sponsorship is still allowed.[@R19] [@R54]

Consistent with this, our study found the experience of smoking cigarettes to be significantly influenced by the apparent brand name. Research may elicit different findings among smokers studied many years after plain packaging implementation where memories of brand imagery may have had more time to decay.

A limitation of this study was the small sample size and in particular, the relatively small proportion (28.4%) of participants seriously considering quitting in the next 6 months, given Brennan *et al*[@R55] identified 36.5% of Australian smokers in a national sample to be intending to quit *in the next month*. This may be due to the nature of the study, which was a cigarette taste test perceived as most likely undertaken by a tobacco company, thereby potentially being more attractive to those who wish to continue smoking. It is also possible that the online panel used to recruit participants was not representative of the broader smoker population. Further research with different samples of participants, including among smokers who regularly smoke particular brands and variants, would help to establish the generalisability of these results.

Conclusions and implications {#s5}
============================

Even before the introduction of plain packaging in 2012, Australia had one of the world\'s darkest markets, in which most forms of tobacco advertising and promotion were banned.[@R56] Our findings indicate that even where all other forms of brand communication have been removed and the pack itself has been standardised, smokers\' experiences may still be manipulated by the persistent marketing influence of the brand name.

In qualitative interviews evaluating a simulation of plain packaging in a naturalistic context in the UK, participants described an attachment to the product itself, rather than to the packaging that it comes in.[@R57] However, the results of the current study provide preliminary evidence that the product smokers think they are consuming may have more to do with brand image, and less to do with the actual product, than they realise. Research on plain packaging has shown that smokers who experienced more concern than enjoyment from their smoking were more likely to intend to quit in the next month.[@R55] Correcting smokers\' misperceptions that particular brands taste any better than others through concerted educational and other interventions may weaken the attachment that smokers feel towards 'their' brand and reduce the perceived and experienced palatability of cigarettes. Though the brand image built in the pre-plain packaging era will likely take many years or even decades to wane, policy restrictions could target any further attempts to reinforce quality differences between brands and brand-segments. For instance, cigarette pricing or the use of price boards to give prominence to particular brands can be effective promotional strategies in a dark market.[@R58] Limiting the display of price boards or standardising the price per cigarette stick may also limit perceived differences between market segments.
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